Mechanism of chemoresistance against tyrosine kinase inhibitors in malignant glioma.
Glioblastoma (GBM) is one of the most lethal malignancies in humans, and novel therapeutic strategies are urgently required for its treatment. Tyrosine kinases (TKs) play a pivotal role in intercellular signal transduction and regulate crucial processes of tumor cell biological activities in GBM. This information provides the basis for the molecular target therapies for GBMs. TK inhibitors (TKIs) are expected to be effective therapeutic strategies. However, one important limitation is that GBMs exhibit marked resistance to the TKIs currently available, yet the mechanisms underlying TKI resistance have not been fully characterized. In the current review, we will address the varieties of chemoresistance mechanisms against TKIs in GBM. The mechanisms responsible for TKI refractoriness in GBMs are divided into 2 aspects. The first includes tumor-related concerns, such as a lack of target expression, the multiplicity of targets, redundancy, the appearance of resistant cells, and tumor changes in characteristics. The second includes drug-related concerns, such as inefficient drug effects, delivery, pharmacokinetics, and intolerable side effects. A better understanding of these mechanisms is needed to develop accurate tests to predict the lack of response to TKIs and for developing novel approaches aimed at overcoming the resistance to TKIs.